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In [1] Hans Kauderer has used the amplitude-phase variables to study the stability of the equilibrium regime which is considered as a special oscillation of amplitude r = 0 and of constant dephase e·.
In [2] this dephase has been explained as that of such motion called characteristic and this explanation permits us to propose a lightly modification in Hans Kauderer's method. The same problem will be examined below for the equilibrium regime of an oscillating system of two degrees of freedom. It will be shown that the results obtained in [2] can be applied without difficulty. §1. SYSTEM UNDER CONSIDERATION AND ITS AVERAGED EQUATIONS Let us consider a quasi-linear oscillating system of two degrees of freedom described by the following differential equations:
(p = I, 2) (Ll) where x 11 x 2 -oscillatory variables; e > 0-small parameter; overdot denotes time derivative; w 11 w 2 -exciting frequencies near the natural ones 1 respectively; Jill, j( 2 l-functions of the form: It is assumed that w 1 , w 2 don't satisfy the relations of type:
In other words, the system considered is riot in internal resonant situation. 
Obviously, the system considered admits the equilibrium regime which corresponds to the trivial solu~.ion x 1 = x 2 = 0 or, in (a, b) varia.bles, to a 1 = 6 1 = a 2 = 6 2 = 0.
The stability study of this regime will be based on the va.riational system which coincide~ with the _linear part of the averaged one (1.6):
where
It is noted that, in (2.1L the two couples (a 1 ,bl) and (a 2 ,b 2 ) are separated; consequently, t.lte stability study of the origin in each plane (a 1 l, bM) can be accomplished independently.
As us,ual, from the characteristic equations:
· we deduce these asymptotically stable conditions:
The stability cuuditions obtained can be interpreted as follows. For each tL, the system (2.1) being a linear one of two differential equatiOns of constants coeffici~nts, so that \3]: -In the plane (ali, 6 1 ,) each (simple or double, real or complex) characteristic value (! 11 corresponds, to a family (of one two· parameters) of such motions ca.lled characteristic, defined as:
where E 1 l, 'rltl are constants, satisfying the equations:
The ciephase &; of any characteristic motion is constant and determined as:
All characteristic motions of a family of one parameter have the same dephase; so, this family is represented by any motion of the family.
For a family of two parameters, the dephases of characteristic motions are arbitrary and this family is represented by any two motions of different dephases.
The above presented properties recalled, the stability conditions (2.3) can be considered as the requirements imposed on representative characteristic motions:
In each plane (a~-',b~) the equilibrium regime is asymptoticallty stable if all representative characteristic motions posseses the same property i.e. if they tend asymptotically to the origin.
Remark
-The equilibrium regime is supposed to be isolated i.e. the following nonegality is imposed: Thus, ·in (r, B) variables, the system playing the role of the variational one is obtained by neglec~iilg.in the averaged system (1.7) the terms of powers equal or greater than 2 relative to r 11
The next step consists in examining the representative characteristic motions. As it has been shown in §2, the dephases (J~ of these motions are constants, so:
The dephases e; 1 can be thus determined by vanishing the right·hancl sides of the second and the fourth equations of the system (3 .. "1):
Having found e~~~ we rewrite the first and the third equations of the system {3.1) in the fnrm:
, and the stability conditions (2.3) can be easily obtained.
Remark-The right-hand sides of (3.1) don't depend one" if B" = c,, = 0 (I"= 1, 2).
case, the averaged system becomes:
and the stability conditions are:
(I" = 1, 2) §4. ONE FREQUENCY OSCILLATORY REGIME. STABILITY In this (3.5)
The method presented above can be applied successfully to study the stability of the regime where, for instance, "the part" x 1 is in oscillation while "the other part" x 2 is in equilibrium. For this case, we put j(z) in the form: Introducing ther perturbations 6a1 = a1-a~, 6b1 = b1-b~1 6a2 = a2, 6b2 = b2 we form t~~ variational system: .
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WI aal a 1 a2 = : : {a2 P(a~,b~) +b2 Q(a~,b~)} where -a , b , a -ab as all coefficients of a 2 , b2 are taken at a~, b~.
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The structure of (4.6) shows that: -The stability of the couple (a 2 = 0, b 2 = 0) can be studied directly and independently of that of the one (a?, b~),
-If the ·couple (a2 = o, b2 = o) is asymptotically stable i.e. if lim az = 0, lim b2 = 0, the t-+co t--->oo stability of the couple (a~, b~) can be based on the system:
ab, (4.6) In other words, the stability study of the couple (a~, b~) is reduced to that of the stationary regime x~ = a7 cos w 1 t + b~ sin w 1 t of the subsystem:
It is easy to translate all these remarks into (r,&) language. The averaged system in (r,O) variables is of the form: Remark-W and W, relative to 8 2 , are of same structure as the right-hand sides of (3.1L relative to Ow Therefore, the dephase 8 2 can be absent in W and W only simultaneously. In this case, the stability condition of the couple (a 2 = b 2 = 0) is W(r7,B~) > 0.
Example
Let us consider an oscillating system described by the differential equations: 
